Thrombus formation in the left atrium is rare in patients in sinus rhythm. In three patients with extensive cardiac amyloidosis transthoracic echocardiography showed large atrial thrombi in or protruding into the body of the left atrium during sinus rhythm. Doppler studies showed no The formation of thrombus within the cardiac atria is related to factors that result in stasis of blood and most commonly occurs in atrial fibrillation.' 2 In sinus rhythm thrombi are uncommon and when present (for example, in mitral stenosis) are usually found in the atrial appendages; thrombi in the body of the left atrium during sinus rhythm are exceptional and generally reported in patients with severe mitral stenosis.3
The formation of thrombus within the cardiac atria is related to factors that result in stasis of blood and most commonly occurs in atrial fibrillation.' 2 In sinus rhythm thrombi are uncommon and when present (for example, in mitral stenosis) are usually found in the atrial appendages; thrombi in the body of the left atrium during sinus rhythm are exceptional and generally reported in patients with severe mitral stenosis. 3 In amyloid heart disease the atria and ventricles are infiltrated with extracellular amyloid fibrils. Severe involvement is characterised by a smaU or absent A wave and a short E wave deceleration time on the Doppler velocity spectrum at the mitral valves. 4 Though this pattern is thought to be caused by restrictive ventricular physiology5 it may also reflect impaired or absent atrial contractility67 or a combination of both factors.
In support of the concept of atrial failure in amyloidosis we present three cases of cardiac amyloidosis in which atrial standstill, complicated by atrial thrombi, occurred in the presence of confirmed sinus rhythm. At necropsy there was biventricular wall thickening and extensive infiltration of about 70% of the myocardium with amyloid. The remaining cardiac muscle showed degeneration and compensatory hypertrophy. Thrombus was found in the left atrium and also in the right atrial appendage.
Case 2 A 52 year old white woman presented with increasing shortness of breath on exertion. Her pulse was regular (90 beats per minute) and blood pressure was 100/50 mm Hg; the jugular venous pressure was elevated by 11 cm and there was pitting oedema to both knees.
The electrocardiogram showed sinus rhythm, low voltage complexes, and a pseudoinfarction QS pattern in leads V1-V3, I, and aVL in addition to T wave flattening in the inferior and lateral leads (fig 2) . A chest radiograph showed cardiomegaly with mild vascular congestion and bilateral pleural effusions. An echocardiogram showed biventricular wall thickening and left ventricular systolic dysfunction with an ejection fraction of 30%. The atrioventricular, aortic, and pulmonary valves appeared thickened with moderate mitral and tricuspid regurgitation on colour flow Doppler (table 1) . The inter-atrial septum was thickened and both atria were considerably dilated; a mobile 2-0 x 2-0 cm thrombus protruded from the left atrial appendage into the body of the left atrium (fig 1 C) . Doppler flow analysis showed no A wave flow at the mitral valve position though a small A wave was visualised at the tricuspid annulus. The mitral E wave deceleration time was short (142 ms).
Free monoclonal lambda light chains were found in the serum and urine. A fat aspirate was positive for the diagnosis of amyloidosis. A skeletal survey was negative for multiple myeloma and primary amyloidosis was diagnosed. Treatment for cardiac failure was initiated with frusemide and spironolactone and the patient was anticoagulated orally with warfarin. Two weeks later a repeat echocardiogram showed that the thrombus was smaller. However, 2 weeks after this echocardiogram and a total of 4 weeks from the diagnosis of cardiac amyloidosis she died of rapidly progressive heart failure. Necropsy was not performed.
Case 3 A 58 year old white, previously healthy, woman presented with a 7 month history of cough, increasing shortness of breath on exertion, and ankle swelling. Examination showed a regular pulse and the blood pressure of 120/80 mm Hg. Scant basal rales were present, the jugular venous pressure was elevated and there was bilateral peripheral oedema.
The chest radiograph showed mild cardiomegaly and interstitial oedema. thrombi in the right atrial appendage in 19% of patient and in the left atrial appendage in 13%, no thrombi were found within the body of the atria. Brown et al described two cases of primary amyloidosis, in whom one was found to have multiple mural thrombi in both atria at necropsy. 16 In common with our patient (case 3), both patients they describe had acute systemic thromboembolic events while in sinus rhythm. Histology showed disruption of the endocardial layer by amyloid with overlying mural thrombosis. 16 Macroscopically the atrial endocardium may appear "gritty" because of amyloid infiltration: this was found in one or both atria of all 54 patients described by Roberts et al. 15 Localised infiltration of the endocardium with amyloid may be the necessary additional factor that results in thrombus formation and subsequent thromboembolic events.
Our findings support the suggestion that thromboembolic events in amyloidosis may arise from the heart.'6 We have described three patients in whom electromechanical dissociation within the cardiac atria seemed to result in thrombus formation. Whether an apparent lack of atrial contribution to ventricular filling is due primarily to atrial dysfunction or to a
